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This application is in part a continuation 0 
co-pending application Serial No. 24,628, now 
abandoned. The invention described in this 
application relates to glucopyranose polymers and 
other carbohydric rnaterials and processes for. 5 
the treatment thereof. It is illustrated by pro- 
cesses for the reaction of glucopyranose poly- 
mers by treatment with an alkali metal hydroxide 
in a n6n-aqueons solvent at temperatures ranging 
from 80 ° C. up to about 115 ° C. In the patent 10 
of Kenneth M. Gaver No. 2,518,135 and in appli- 
cations of Kenneth M. Gaver et al. Serial. Nos. 
694,328, 781,708 (patent No. 2,572,923) and 31,696, 
and in out co-pending applications Serial Nos. 
792,826, nov abandoned; 13,958, now abandoned; 15 
24,628 now abandoned, and 46,866, We have dis- 
closed processes by which glucopyranose poly- 
mers and other carbohydric materials may be 
reacted with solutions of alkali metal hydroxide 
in non-aqueous solvents at temperatures raliging 20 
from'80 ° C. fo about 115 ° C. In this applications 
and in the patent if bas been shown that the re- 
action causes formation of an alkali metal carbo- 
hydric material and water by the substitution of 
the alkali metal in place of the hydrogen of the 25 
most acidic hydroxyl of the glucopyranose units 
of the Original carbohydric material. In many 
carbohydric materials which may be so reacted, 
this most acidic hydroxyl is the hydroxyl .which 
is adjacent fo the carbonyl or potential carbonyl 
group of the units of carbohydric material. 30 
 By carbohydric material as above used and 
as nsed hereinafter in this specification and 
claires, we mean and we therefore define "car- 
bohydric.materials" to mean materials having 
saccharide units each having a plurality of linked 35 
carbon atoms, having one of these linked car- 
bon atoms forming part of a carbonyl group, and 
having a. carbon atom linked thereto on which 
there is positioned a hydroxyl group. 
In.the processes of forming alkali metal carbo- 40 
hydric materials described in the above men- 
tioned applications, it. was recognized that water 
.was formed by the reaction and that an ex- 
cess of water interfered with the reaction. Ve 
Were therefore confronted with the problemof 45 
removing the water as if was formed or of limit- 
ing the reaction to relatively small quantities 
which could be separately dried. If we increased 
the temperature of the reaction mixture to a 
temperature above the boiling point of water to 50 

be sureto evaporate the Water as formed, we 
round that in many Cases  we. evaporated alI. of 
the solvent and nsed an excessïVW.gm0unt of 
fresh s01vent, and  in Some case .indUced ïmdea 
sirable alternative reactions.- : .... 
If is an object therefore, to pr0vide new meth- 
ods of forming alkali metal derivatives  of 
glucopyranose polymers and other carbohYdric 
materials. 
A further object of the invention is the Provi- 
sion of ner/ methods of forming alkali metal 
carbohydrates and particularly alkali metal 
glucopyranose polymers and alkali metal sta.rch: 
ates. 
A further object of thisinvention is:in the pro- 
vision of such new methods Of forming, alkali 
metal carbohydrates, alkali metal glucopyranose 
polymers, and particularly alkali metal starchates 
by methods through which the am0unt of heat 
uecessary fo be used is economized. ' , 
Further objects and features slould be ap- 
parent from the subjoined - specification " and 
claims and from the accOmpanying drawir/gs 
illustrating embodiments of out. invention. 
In the drawings: 
Fig. 1 is a flow sheet illustrating .sëveral 
. pro- 
cesses which are embodiments of, out inyen-. 
tion; and 
Fig. 2 is a flow sheet filnstrating a preferred 
process which is also an embodiment of out in- 
vention. 
As indicated in the drawings we may react any 
desired glucopyranose polymers. We may. re- 
act other carbohydric materials, le utilize any 
desired alkali metal hydroxide. Ve select 
solvent which-boils within the desired range, 
forms an azeotropic mixture with water, and Will 
dissolve the alkali metal hydroxide to an extent 
of af least an 0.04 N solution of sodium hy- 
droxide. The temperature of the reaction should 
be between 80 ° C. and 115 ° 
Vre bave now dscovered that in producing the 
reactions involved in the processes dÇscri,bed in 
the above referred fo applications .and patent, 
processes may be expedited, the solvent may be 
more thoroughly utflized and more easfly re- 
covered, and the pçocess in generaLmay be per- 
formed more economically and expeditiolsly, 
by cho0sing a solvent which as an azeotrope of 
water forms a constant minimum boiling mix- 
ture with Wter, the boiling point of this 
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azeotropic mixture lying between the approxi- 
mate lower limit of the process (i. e., 78-81 ° C.) 
and the boiling point of water (i. e. 100 ° C.) and 
by maintaining the materials during the process 
at a temperature wh]ch is at !east as high as the 
boiling point of the azeotropic mixture formed 
by the solvent and water. 
As we have pointed out heretoîore, one of the 
main factors in the success of out processes is 
the provision of a non-aqueous or subsçantiaI]y 
non-aqueous so]vent and the remova] of any 
water wh]ch may be formed in the process or 
which may be present in the reaction materials: 
We have round a]so that while any non-aqueous 
olvent wh]ch wi]l dissolve the a]ka]i hydroxide 
fo an extent corresponding to a solution of 0.04 
N solution of sodium hydroxide is satisfactory in 
out process, yet the alcohols which boil at tem- 
peratures ranging from ï5 ° C. and 115 ° C. (such 
as ethanol, propyl alcohols, the butyl alcohols, 
the amyl alcohols, and to some extent the hexy] 
and heptyl alcohols) are most valuab!e. If with 
such solvents, however, the. reaction mixture is 
heated to a temperature corresponding or-ap- 
proaching the boiling point of the so]vent in an 
open system, hot only is the water formed by 
the reacçion process distilled off either us water 
alone or as azeotrope with the solvent, buç also 
.a .large amount of the solvent is also distil]ed 
off. Th]s creates corresponding diflïculties and 
additional expense in the recovery of the soi- 
vent. 
The carbohydric material which is to be re- 
acted may be any carbohydrate or simi]ar mate- 
.rial in wh]ch there is a hydroxyl or a similar 
group positioned on a carbon which is adjacent 
to the carbon atom forming a .part of çhe car- 
bonyl group. For example, ail glucopyranose 
polymers including starches, dextrins, celluloses, 
-non-reducing sugars, simple g!ucosides, hexosans, 
pentosans and mixed hexosans and pentosans are 
usable. Simflar reaction products can be pre- 
paed using waxy rice, yucca, sago, arrowroot, 
 sweet potato, potato, corn,, wheat, tapioca, and 
amioca starches;a series of rhin boiling starches; 
wheat, potato, tapioca and corndextrins; cotton, 
linen,  ute and ramie; sucrose; dextran; =- methyl 
'glucosides; and inulin, for example. 
The alkali metaI hydroxide might be any hy- 
droxide of any of the alka]i meta!s such as,-for 
-example, sodium hydroxide, potassium hydrox- 
ide, lith]um hydroxide, ïubidium hydroxide, and 
cesium hydroxide. In the practice of out inven- 
tion according to the different embodiments 
thereof, a carbohydric materia] of the above de- 
scribed character may be treated with a solution 
of an a]kali metal hydroxide as above described 
' in a non-aqueous solvent at a temperature of from 
about 80 ° C. up to about 100 ° C. depending upon 
the solvent used and depending upon the boi!ing 
point of the azeotropic mixture formed by a mix- 
ture of the solvent and water. We prefer to add 
an alkali metal hydroxid s]owly to a mixture 
of the carbohydric materiaI with a non-aqueous 
azeotrope forming solvent and the heating fo a 
temperature of the azeotropic boiling point. 
The solvent for the hydroxide may be any 
solvent wh]ch forms an azeotropic mixture with 
water boiling within the required range and 
which wfll dissolve the alka]i hydroxide to an 
extent comparable with an 0.04 N normal solu- 
tion of sodium hydroxide. The solvent is pref- 
erably non-aqueous inasmuch as the presence of 
even a little water, while not absolutely block- 
ng the reaction, yet is extremely, de]eterious and 

4 
as little as about 10% of water prevents the re- 
acçion. The so]vents that are preferred include, 
for examp]e, those listed below. Many of the 
solvents listed are hot comparable in utility, but 
5 each wfll function in out process, either alone, as 
a solvent or mixed with one or more of the others. 
In the following list, the boi]ing point in degrees 
centigrade of the azeotropic mixture thereof with 
water is placed after the naine of each solvent: 
10 Propyl alcoho] .......................... 87.72 
Isopropyl alcohoi/_ ....................... 80.38 
2-methoxy ethano] ...................... 
Butyl a]cohol ........................... 92.4 
Isobutyl a]coho] ......................... 89.92 
15 Secondary butyl alcoho] ................. 83.5 
2-eçhoxy ethano] ....................... 92.2 
Amy] alcohol ........................... 95.95 
Isoamyl a]cohol .... : .................... 95.15 
2-pentanol ............................. 92.5 
20 Tertiary amyl alcohol ................... 87.35 
S-pentanol ............................. 91.7 
- 3-methy] 2-butanol ...................... 91.0 
Cyclohexanol ........................... 97.8 
5 I-Iexyl a]cohol ........................... 97.8 
2-ethyl lbutanol ....................... 96.7 
Benzyl alcohol ........................... 99.9 
1-heptanol ............................. 98.7 
1-octanol ............................... 99.4 
2-octanol ............................... 98 
30 2-ethyl 1-hëxanol 99.1 
 Iinimum boiling point. 
Toluene and similar behaving materials are usa- 
ble in conjunction with alcohols t0 get the de- 
S5 sired azeotropic characteristics. 
The preferred solvençs are alI alcohols and 
have high latent heat of vaporization which 
makes the process controllable. They are. com- 
40 patible with the system having such features as 
.a lack of reactivity with the a]kali, etherifying 
agents,, reactants, product, and the glucopyranose 
polymer. The preferred range of the boiling 
point of the azeotrope is from 80 ° C. to 98 ° C. 
d5 By these processes there is a slow evolution of 
water wh]ch is preferab]e. Inasmuch as the heat 
of vaporization varies approximately with the 
mo]ecular weight and the boi]ing point of the 
solvent, these two factors can be considered in 
5} selecting a solvent which bas a high latent heat 
of vaporization. 
Any temperature from 80 ° C. up to about 115 ° 
C. is satisfactory for the reaction of the alkali 
metal hydroxide with glucopyranose polymers. 
55 Somewhere above about 115 ° C., side reaction 
occur. However, in order to take full advantage 
of out discoveries, we find thaç the operating 
temperature should be at or above the boiling 
point of the azeotrope formed between the solvent 
6o and water. Thaç is to say that although the 
reaction occurs ata lower point than the operat- 
ing temperature we prefer to operate at such 
higher temperature in order to remove the water 
as an azeotrope as it is formed. A]so, itis de- 
S5 sirable that the reaction temperature should be 
below the bofling point oï the solvent alone in 
ortier to prevent loss of pure solvent. Therefore, 
preferably we raise the temperature to and main- 
tain it s]ight]y above the boiling point of the 
îo azeotrope of the azeotropic mixture formed by 
mixing the solvent with the water formd by 
the reaction. The rime of the reaction is not 
maçeria!, provided the temperature of the re- 
action is at 81 ° C. or higher. Ata temperature 
75 of about 80 ° C. the reaction is completed within 
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about two hours. Above 81 ° C. the reaction 
substantially instantaneous. The reaction isin- 
dependent of alkali concentration and the. same 
product is always obtained, provided .thére is 
sufficient alkali present to stisïy .the require- 5 
ments of the product. Ai the lower temperature 
.ranges (i. e. at about 80 ° C.), it is desiable fo 
use an excess of alkali in ortier to complete the 
reaction within a-reasonable time. At higher 
temperatures (i. e. above 81 ° C.) 0nly the amount lO 
of a]kali approaching the stoichiometric ëquiva- 
lent is necessary or desirable. 
BY controlling the temperature of the reaction 
so that the reaction occurs at o siightiy above 
the boiling point o the azeotropic mixture-in 15 
question, if is possible to distfl off all the water 
that is formed without distilling off any un- 
necessary amount of the solvent. At lower tem- 
peratures water formed by the reaction (or any 
other present in the mixture) is not removed. 20 
As the temperatures approach the boiling point 
of the solvent, unnecessary portions of the sol- 
vent are boiled and lost. In addition, such 
higher temperatures are undesirable due to the 
fact that the utflization of such higher tempera- 25 
tures are wasteful of heat. The failure to re- 
more the water as ïormed impedes the progress 
of the reaction. The selection of a solvent vhich 
does not ïorm a minimum constant  boiling point 
mixture with water requires that the tempera- 33 
ture of the reaction be carried out above 100 ° 
C. in order to remove the water by boiling it, 
which is uneconomical as compared with our im- 
proved process and also is inefficient in the re- 
moval of water. A, fter removal of the azeotropic 35 
mixture by boiling, the pure solvent may be re- 
covered in any desired mariner. For example, 
. we may allow the azeotropic mixture to cool and 
separate into two phases and then redistill each 
phase. We may redistil with a third compound 
which forms a ternary azeotrope with the tw0 
materials of the binary solvent-water mixture 
(i. e. by stripping). Toluene is useful in this 
connection as is well known in the art. 
- In the drawings there are fllustrated various 4,5 
methods of treating glucopyranose polymer with 
a suitable solution of alkali metal hydroxide, 
For example, in Fig. 1, there is shown in full 
lines, the three constituents (consisting of (1) 
the nonaqueous alcoholic solvent for the hy- 50 
droxide which solvent forms an azeotrope with 
water boiling between 80 ° C. and 100 ° C. pref- 
erably at room temperature but possibly heated 
not higher than 60 ° C., (2) the alkali metal hy- 
droxide and (3) the glucopyranose polymers) 55 
are all mixed to form a mixture of polymer and 
the solution of the alkali metal hydroxide in the 
n0naqueous alcoholic solvent. This mixture is 
then heated to slightiy above the boiling point 
of the azeotrope with a result that there is a. 6o 
distillation of the azeotrope consisting partly of 
water and partiy of the solvent and leaving the 
' alkali metal glucopyranose polymer as the prod- 
uct. The azeotrope may then be separated into 
water and solvent and the solvent returned fo : 65 
the process. The mixture of polymer and the 
solution of the alkali .metal hydr0xide in the 
nonaqueous alcoholic solvent may be accom- 
plished in two steps if preferred. That is,as 
shown in dot-dash lines, the alkali, metal hydrox- 
ide may be dissolved in the solvent and then 
this solution mixed with glucopyranose polymer. 
Alternatively, as shown in dotted lines, the 
glucopyranose polymer may be mixed with the 
nonaqueous alcoholic solvent andthen the alkali 

metal hydroxlde .dissolved in the mixture. 'A 
preferred method.of treating the glucopyranose 
polymer is shown-in Fig. .. The preferred 
 method consists of (1) mixing the nonaqueous 
alcoholic solvent with the glucopyranose polymer, 
(.) then bringing the mixture to a temperature 
of about 55 ° to 60 ° C. and (3) then adding the 
alkali metal hydrok.ide sl0wly and « dis$01ving 
slowly. When-the process iS performed-in thls 
way (1) the alkali dissolves m09ë readily, 
the heat of solution created by dissolving the 
alkali metal hydroxide is utilized to bring the 
mixture close'to, or possibly fo, the azeofroplc 
boiling point, and (3) also the temperature Is 
c0ntrolled so as to .avòid («) boiling away of 
the solvent or () reaction at too low a tempera- 
ture with a resulting over-concentration of v(ater. 
This process permits reacting the mixture with 
a higher concentration of the gluçoPranose 
polymer, thus. effecting a substantlal 'saIng in 
the size .f equlpment needed; the munt of 
solvent t0 be re¢aimed per unit.Producfi0n; nd 
in the amount of heat used when this process 
is applied in commercial production. 
Thus we have disclosed a new and useful proc- 
ess fo the reaction of carbohydric materials 
with alkali metal, hydroxide. This process re- 
sults in the formation of desirable pr0ducts use- 
ful in sizing operations, as adhesives, as inter- 
mediates in the formation, of plastics, and in 
various other ways, which process is much more 
efficient and economical than previously dis- 
covered processes therefor. .. 
Following are examples of out improved Proc- 
esses: 
Example i 
200 grams of corn.Starch paste . 
40 grams of NaOH 
900 ml. of butanol. (anhydrous) 
The above materials were mixed and the mix- 
ture was heated with vigorous agitation af about 
95 ° C. whereby a reation occurred in which 18 
grams of water was liberated. Thereupon the 
water liberated in the reaction and also 17 grams 
of water which was contained in the rectants 
were removed through a vent in the reaction 
chamber as the butanol azeotrope (the azeotrope 
boils at 92.4 ° C.). The 17 grams of water con- 
tained in the reactants and about 90%of the 
18 grams of water liberated in the reactlon were 
removed from the mixture by the tlme :the .tem- 
perature of the reaction mixture reached 95 ° C. 
(vapors above the reaction were af 92.5ï C. 
(corr.)). By holding the reaction mixture at 
95 ° C. the test of the water liberated by .the re- 
action was azeotropically removed ai a progres- 
sively reducing rate until, for all practical pur- 
poses, the system was anhydrous. 
The sodium starch so produced was then re- 
acted further fo produce ethers. For example, 
to 10% of the above product, we added 10 ml. of 
ethylene chlorohydrin and continued fo heat the 
mixture for two hours. We flltered out. the re- 
action product, washed with butanoi,-then with 
ether and air dried. The product .ws a -hy- 
droxy ethyl starchate of which the air dy 
weight was 24.5-grams. 
Example II 
200 grams of (alkli.converted) corn dextrin 
40 grams of NaOH " 
900 ml. of amyl alcohol (anhydr0us). 
The above materials were mixed and the mix- 
ture was heated for two hours with vigorous agi- 



ration at about 96-98°C. whereby th water 
contained in the reactant plus the water evolved 
by. the reaction are quickly and easily removed 
by the amyl azeotrope; B. t . about 96 ° C. 
product was a sodium dextrinate We then 5 
mixed-the .following in a separate container: 
94.si.grains monochl0roaceàc: acid 
84 grains, of :sodium bicarbonate... 
200 ml.,of.amyl alcohol 
.00 mL of toluene 
We used toluene to produce a mixed solvent in 
order ,fo reduce, the re]atively high boiling ,point 
of myl alcohol-water azeotrope. At the highei 15 
temperatures it was round that di- and tri- 
glycolates were formed more readlly than he 
desired odium monochloroacette. The water 
of neutr!ization was removed as the water-tolu- 
ene aeotope boiling at about 84 ° C. After the 
'20 
monoqhl0roacetic acid had been neutralized and 
the sysem ruade, anhydrous: .the monochlor0- 
acetate WaS added te the sodium dextrinate sus- 
pension. 
Ths mixture was then heated for about ïour 
hours at 96-98 °, C. A dextrin monoglyiolate was 
formed., ris product was rem0ved by filtration, 
washed With butanol and then with ethr and air 
dried. The air dry weight was 318 grams. 
" Examile HI 30 
2O0 grains of locust bean gum 
56 grains of potassium hydroxide 
-900. ml. of ettiylene glycol 
35 
The above materials were mixed and the mix- 
ture was heated ai 82-95 ° C. with vigorous agi- 
tation. As the temperature increased te 88 ° C., 
dioxane was added in a slow'Stream to the mix- 
ture. The water contained in the reactants as 40 
well as the water evolved from the reaction was 
reailily removed as the dioxane-water azeotrope 
boiling at about 88 ° C. When the temperature 
of the atmosphere above the reaction exceeded 
88 ° C. the "fioW of the dioxane was stopped and 45 
the reaction mixture was .ready for further proc- 
essing. The product was a potassium gum. This 
product was filtered off on suction and washed 
with dioxane. The washed fflter cake was 
quickly transferred..to a pressuri bomb (glass 50 
linid); covered:with 200 grains of methyl idide, 
sealed and autoclaved at 1:00 ° C. for four hours. 
Thë bomb was cooled, opened and the. excess 
methyI iodide was decantedoff. The sodium 
iodide formed in the reaction was extraced with 
boiling acetone; the product was recovered by 55 
filtration, washed with acetone and oven ch'ied. 
The procluct Was a methyl gum having a weight 
of 195 grains (estimated 198 grams). 
. Example IV 60 
A -mixture of 
170 grains of alkii soluble cellulose 
1900 mm. butanol 
55 grains potassium hydroxide 65 
was heated with vigorous gitation and distfl- 
lation. As the temperature rose to 92 ° C. the 
water was removed as the butanol azeotrope. 
The poduct was filtered off,.washed with a little 70 
butanol and ether and air d2ied with adequate 
protection from air,. moisture and acidic gases. 
Air dry weight 202 (192 g. drY basis) and con- 
tained 31:3 grams of potassium corresponding to 
n 80:0%-over.ll yield. 
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Example V 
we mixed 
50 grains of a-methyl glucoside 
8 grains of NaOH 
300 ml. of pentanol-3 
10 ml. of dioxane. 
We heated with vigorous agitation for 2 hours at 
a temperature of 95 °. to 98 ° C. and then added 25 
ml. of ethylene chlorohydr!n and continued the 
heating at 95 ° fo 98 ° C. for about fffteen minutes 
when etherification was complete. We filtered, 
washed with pentanoI and then with ether and 
air dried. The product was -hydroxy ethyl-a- 
methyl glucoside. The air dry weight was 75 
grains. 
Example VI 
We introduced 300 lbs. oî predried lolust bean 
gum into a reacter containing 150 gallons of nor.- 
mai butanoI and agitated the mixture vigorously 
with slow heating to 60 ° C. The heat was then 
shut off and 60 lbs. Of fiake sodium hydroxide 
was added slowly over the course of thirty min- 
utes. The reactor was then closd, heat again 
applied until a temperature of 95 ° 
tained. The mixture was held at this tempera- 
ture until the reaition Was completed and the 
liberated water was removed as the azeotrope. 
It may be noted thatthe holding temperature 
is dependent somewht upon the equipment de- 
sign. Only heat sulïîcient fo raise the tempera- 
ture above 92.5 ° C. is required to force the azeo- 
trope (which bas a boiling point of 92.5 ° C.) from 
the system without undue loss of non-azeotroped 
solvent. 
Exampl VII 
We mixd 1200 lbs. of powdered wheat starch 
and 600 gallons of pentanol-3. We agitated the 
mixture thorougtly for thirty minutes fo per- 
mit Complete dispersion of the small granules 
and then added 240 ibs. of fiake sodium hydrox- 
ide. We slowly brought the temperature up to 
60 ° C. and held it for thirty minutes to permit 
alkali diffusion te points of reaction. We 
checked the reactor to ascertain that the undis- 
solved iaustic had not settled to the bottera. We 
closed the reacter and heated to a temperature 
of 95 ° C. until, the reaction was completed and 
the liberated water was removed as the azeo- 
trope, Note that the holding temperature in 
some cases may bave fo be altered upward o 
downward depending upon the ease with whiih 
the azeotrope can be forced from the reactor. 
The reaction mixture was then coo]ed to 60 ° C. 
and 560 lbs. of beta chloïopropionitrite was 
slowly run in. After the addition was Completed, 
heat was again applied untfl,the température 0f 
95, ° C. was. attained. The mixture was main- 
tained at this temperature until the reacti.on was 
completed (i. e. about 15 to 20 minUtes). The 
mixture was then cooléd,.filterd and dried. Dry 
weight was approximately 1800 lbs. of prduct, 
ha.ring about 6% volatiles a 105 ° C. . 
 'Example VIII -  .... 
Nine hundred mL o amyl alcohol and40 grams 
of flake sodium hydroxide wer e. stim'ed, together 
until the .alkali was thoroughly so!vated which 
occurred in about thirty minutes. Two hundi'èd 
gl'ams of rhin boiling, wheat strch was added 
and the mixture slowly heated to about 60 ° C. (to 
permit diffusion) to carry the alkali t reaction 
..sites and .held at this temperature for about 
thirty minutes. Heat was again applied to-bring 
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the temperature of the. mixture to 98 ° C. and 
hold it at this t_emperature unil .the azeotropic 
mixture had removed the !iberated-water ïrom 
the system. 
Example IX "  5 
Two hundred grams of milo starch,-700.ml, of 
butanol and 200 ml. of toluene were thoroughly 
mixed and warmed fo 60 ° C. and then40 grams 
of flake sodium hydroxide was added and the 
mixture held af this temperature for about thirty 10 
minutes. The heating was continued until the 
toluene-water azeotrope boiling point (i. e. 84 ° 
was just exceeded and the mixture was held ai 
this temperature until the liberated water was 
azeotropically removed. 15 
Example X 
A mixture of 
200 grams of potato starch 
900 ml. of pentanol-3 
40 grains of flake caustic soda 
was warmed to 60 °. C: and teld at that point for 
thirty minutes. The temperature of the mix- 
ture was raised fo 98 ° C. and whilë maintaining 25 
this temperature, 200 ml. of toluene was slowly 
dripped into the reaction mixture whereby the 
water liberated by the reaction was removed 
azeotropically. The reaction mixture was co01ed 
fo 60 ° C. and maintained ai thistemperatùre 3o 
while 190 ml. 0f ethyleneïbromide.wasslowiy 
added. Mixture temperature was then slQwly 
raised fo 95 ° C. andheld there ïor about one 
hour. It was then. co01edl flltered.and the Prod- 
uct dried. " 
35 
It may be noted .ttïat tw0 or more solvents may 
be mixed and used and that solvents may 
 mixed .with entraining àgents such as toluene. 
In sùch cases either one of two things may 
happen. :If two of the solvents or other materials 4o 
combine With water .fo ïorm a ternary constant 
b0iling mixture having a bo-iling point lower than 
the boiling point of any of the constituents rand 
lower than any binary azeotropic mixture thereof: 
such ternary mixture v¢ill be evaporated ai Such 45 
minimum boiling point. However, in mai/y casë, 
no ternary azeotrope boiling, ai a 15wer poin .is . 
formed and the water may then be eliminatëd 
together V¢ith a portion of only one of the sol- 
vents or other materials as a binary azeotrope. 5O 
Such processes (i. e. the elimination of Water 
either as an azeotrope consisting of water and 
wo or more materialsternary azeotropes, etc. 
or as ï binary azeotrope wi?h only a portion of 
a selected one of the pluraliy of mixed mate- 55 
rials), are considered fo-corne within the sc0pe 
of our inventions inasmuch as somë oï the m0st 
important advantages Of .such inventions àë 
thereby-secured. Such advntages include (1) 
the utilization Of the heat which is necessay 6o 
for driving the reaction to completion also sr 
he further, purpose of èliminating (at a rëla- 
tively low temperature) the Water Which .is 
formed as a by-product of the reaction and (2) 
the concurren or simutaneons eliminafi0n 0ï 65 
ater and completion of the reaction-whereby 
because o the.advantage_s acçruing from anhy- 
drous operation, .the reaction is much.more eï 
cient than ould be .successive. operations r(i.: e. 
the reaction followed by the elimination-of v¢a 7o 
ter). It may be pointed out that a nonaque- 
ous alcoholic solvent is necessary in order fo dis- 
solve the alkali hydroxide. However, with many 
of the alcohols, i is possible, fo retain more, or 
most, if not all, of the alcoholic solvent in-the 
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reaction mixture by adding a fourth non-alco- 
holic constituent to the alcohol-alkali hydroxide- 
glucopyranose mixture, so that the .water as 
formed combines with the non-alcoholic mate- 
rial into a binary azeotropic mixture which boils 
ai a lower point, or combines v¢th the alc0hol 
and the non-alcoholic material into a ternary 
azeotropic mixture which boils at a lower boil- 
ing point than the. alcohol-water binary azeo- 
trope. In some cases, the non-alcoholic material 
water azeotrope may boil af a lower point than 
the boiling.point of. any ternary azeotrope v¢hich 
might be formed therein. Thus the necessity of 
separating the alcoholic solvent may be elimi- 
nated, or if a ternary azeotrope is utilized (due 
o the smaller quantity of alcohol carried over) 
the separation problem may be minimized., iome 
of the materials which may be utilized as such 
a fourth component are set out below, the boiiing 
point of the azeotropic mixture .with ,water be'm.g 
placed after each materiaL 
Dioxane ___=_: ......................... 87.82 
3-methyl-3-butene-2-one " 83 
2,3,pentanedione __: ................. :__ 86- 
3pentanone ___: ..................  .... 82.9 
2-pentanone .... _ ...................... 82.9 
2-hexanone ................... = .....  __  
4methyl-2-pontanone ...... -____= ..... = 879 
3,3 -dimethyl-2 -butanone .......  ....... «.-85 
4hydroxy-4-methyl-2-pentanone-_ .....  98.8 
2,2 -dirnethoxy-3 -butanone .............  93,4 
Toluene ............................... 84.1 
Anisole _« .............................. 955 
2,2 -dimethoxy-3 -pentanone ............. - 96 
Tert:amyl ethyl ether .............. ___ 81.2 
Dipropoxyrnethane ...................... 92.2 
.Diisopropoxymethane ._ .................  80 
Phenetole .............................. 97.3 
2-methylallyl ether ....................  92.5 
Butyl ether ...................  ........ 93.5 
Phenyl propyl ether ..... ___ ..........  985 
Dibutoxymethane ..........  ............ 98.2 
Diisobutoxymethane .......  ............ 97.2 
Safrole ....  ..................... _ ..... 99.72 
Isosafrole " 99.8 
Estragole ............................... 99.3 
i-diethoxy benzene ............... " ...... 99.7 
Cineole __ ..................  .......... 99.55 
Linalool ............................... 99.7 
2,2-dipropoxy-3-butanone .......... .- .... '98.5 
Amyl ether .......................... __ 98.4- 
Isoarnyl ether ........................... 97.4 
l-allyl-3,4-dimethoxy benzene ............ 99.85 
Isobornyl methyl ether .................. 98.55 
Diamyloxymethane ..................... 99.2 
Diisoamyloxymethane ...........  ....... 99.3 
Phenyl ether ............................ 99.33 
2,2 -dibutoxy-3 -butanone ................ 97.99 
2,2-diisobutoxy-3 -butanone ..... « ........ 98 
 Minimum boiling point. 
While the forms of embodiments of the pres: 
ent invention às herein disclosed constitut_e pre-. 
ferred forms, if is fo be-understood that other. 
ïorms might be adopted, all coming Within the 
scope of the claires which ollow.: . 
1. A process of forming a carbohydric deriva- 
tire which comprises the steps of mixing  .hY- 
droxide of an alkali metal selected from the 
grotip corSisting of sodium.hydroxide, potassi!m: 
hydroxide, cesium hydroxide, rubidiumhydroxid e, 
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nd lithium hydroxide with glucopyranose poly- 
mers in a non-aqueous alcoholic system in which 
thé alcohol is selected from thé group consist- 
ing oï 2-ethoxy ethano!, thé propyl alcohols, thé 
butyl alcohols, and thé amyl alcohols, and in 
which thé alcohol forrns an azeotrope with water 
boiling between 80 ° C. and 100 ° C. thus dis- 
solving thé hydroxide and dispersing thé starch 
in said solution; and maintaining thé tempéra- 
ture o£ thé mixture at least as high as thé boil- 
ing point of thé azeotrope and substantia!ly in 
thé range o£ between 80 ° C. and 100 ° C. 
2. A process o£ £orming a starchate, which com- 
prises thé steps of dispersing starch and dis- 
solving an alkali métal hydroxide selected ïrom 
thé group consisting o£ sodium hydroxide, potas- 
siumhydroxide, cesium hydroxide, rubidium hy- 
droxide and lithium hydroxide in a non-aqueous 
alcoholic system in which thé alcohol fs selected 
ïrom thé group consisting o£ 2-ethoxy ethanol, 
thé propyl alcohols, thé butyl alcohols, and thé 
amyl alcohots, and in which thé alcohol forms 
an azeotr0Pe with thé water boiling between 80 ° 
C. and 100 ° C.; and applying hëat so that thé 
temlerature of thé mixture fs maintained at 
least as high as thé boiling loint o£ thé azeo- 
trope and substantially in thé range of between 
about 80 ° C. and 100 ° C.; so as to accomplish thé 
réaction between thé hydroxide with thé starch 
and fo evaporate simultaneously he water 
formed by thé réaction as an azeotrope .with thé 
alcohol. 
3. A process o£ forming a starchate, which 
comprises thé steps of dispersing starch and dis: 
solving sodium hydroxide iï butanol; and ap- 
plying heat so that thé température of thé mix- 
ture fs maintained substantialIy in thé range o£ 
between about 80 ° C. and 100 ° C.; so as to ac- 
complish thé réaction between thé hydroxide 
with thé starch and to evaporate Simultaneóusly 
thé wáter f0rmed by thé réaction as an azeotr0pe 
with thé alcohol. 
4. Tri thé process of £orming a carbohydric 
dérivative by thé réaction of glucopyranose.poly- 
mers with-an alkali hydroxide in a non-aque0us 
alcoholic system where thé hydroxide reacts with 
thé carbohdric material to£orm water,_where 
thé alcohol in said system fs selected-ïrom a 
group consisting of 2-ethoxy ethanol, thé propyl 
alcohols, thé butyl alcohols, and thé amyl alco- 
hols and boils af a température aboyé thé re z 
action, température of thé gluc0pyranose poly- 
mers with thé hydroxide, wlïere said alcohol 
forms an azeotrope with water formed by thé 
reactión and where said azeotrope boils af a Point 
intermediate thé réaction température and thé 
boiling point of thé alcohol; thé steps which 
comprise mixing glucopyranose polymers and an 
alkali hydroxide selected £rom thé group con- 
sisting o£ sodium hydroxide, potassiC hydroxide, 
cesium hydroxide, rubidium hydroxide and lithi- 
um hydroxide in said system to forma solution 
of said alkali hydroxide and thus mixing thé 
hydroxide solution with said glucopyranose poly- 
mers; and maintaining thé température of thé 
mixture af a point ai least as high as thé re- 
action température o£ about 80 - C: so as toform 
thé carbohydric dérivative and water and at 
least as high as thé boilirïgpoint of thé azeotrope 
but below thé boiling point of thé solvent and 
below 100 ° C. 
5. Tri a process o£ £orming a carbohydric dé- 
rivative by thé réaction o£ glucopyranose poly- 
mers in a non-aqueous alcoholic solution o£ an 
alkalihydroxide, where the hydroxide reacts 

with thé glucopyranose polymers to ïorm thè 
dérivative and water, where thé solvent for thé 
hydroxide 
which thé alcohol boils af a température aboyé 
5 thé réaction température of thé glucopyranose 
polymers with thé hydroxide, and forms an azeo- 
trope with thé water formed by thé réaction, and 
where thé azeotrope boils ai a point intermediate 
thé réaction température and thé boiling point 
10 of thé solvent; thé steps which comprise dis- 
solving a lydroxide selected from thé group con- 
sisting of sodium hydroxide, potassium hydrox- 
ide, cesium hydroxide, rubiditun hydroxide and 
lithium hydroxide in a non-aqueous system hav- 
15 ing an alcohol selected from the:group consist- 
ing of 2-ethoxy ethanol, thé propyl alcohols, thé 
butyl alcohols, and thé amyl alcohols; adding 
glucopyranose polymers to said solution; apply- 
ing heat to react thé hydroxide with thé carbo- 
20 hydric material to form thé dérivative and water; 
and applying heat so as to maintin thé rem: 
perature of thé mixture at a point aove thé 
réaction température of about 80 ° C.. and at 
least as high as thé boiling point of thé azeo- 
25 tropic mixture, but below thé boiling point .of 
thé solvent and below 100 ° C. 
6. A process of forming a carbohydric dériva- 
tive which comprises thé step of treating gluco- 
pyranose polymer with a solution of an alkali 
30 métal hydroxide in a non-aqueous alcoholic sys- 
rem in which-thé alcohol t selectéd from :.thé 
group consisting of 2-ethoxy ethnol, thé priJpyl 
alcohols, thé butyl alcohols;  and thë ámyl aléo- 
hols, and in which thé alcohoI forms an aZeo- 
35 trope with water boiling between 80 ° C. and 
100 ° C. such treatment being af a emPerature 
aboyé thé boiling point of thé azeotrope and sub- 
stantially in thé range of between 80 ° C. ánd 
I00 ° C. " ..... 
40 7. Tri a process of forming a crbohydric de: 
rivative by thé réaction of glucopy.ranose poly- 
mer with an alkali hydroxide in a non-aqueous 
alcoholic system where thé hydroxide reacts with 
thé carb0hydrate material to form water, where 
45 thé alcohol in said system fs selected-from thé 
group consisting of 2-ethoxy ethan01, thé pr0pyl 
alcohols, thé butyl alcohols, and thé amylalco- 
hols and boils at a température above thé re- 
action température of thé glucopyranose polymer 
50 wth thé hydroxide, where said alcohol forms 
azeotrope with water formed by thé reacti01-and 
where said azeotrope boils at a point intermediate 
thé réaction température and thé boiling point 
of thé alcohol; thé steps which comprise mixing 
55 glucopyranose polymerwith an alcohol selected 
from thé group consisting of 2-ethoxy ethn01, 
he propyl alcohols, thé butyl alcohols, and thé 
amyl alcohols to form a mixture, bringing said 
mixture to a température of aboút 55 ° 
60 60 ° C., dissolving an alkali metal-hydroxide slw- 
ly in said mixture to pr0vide a mixture of poly: 
mer and a solution of thé alkalï métal hydr0xide ; 
and maintaining thé température of tle mixture 
ai a point at least as high as thé réaction rem- 
65 perature of about 80 ° C. so-as fo form thé carbo- 
hydric dérivative and waterand ai least as htgh 
as thé boiling point of thë -azeotrope but. below 
thé boiling point of thé solvent and below 
8. A process of forming a carbohydric deria- 
70 tire which omPrises thé.- steps of. - mixing  a 
hydroxide of an alkali meaI with a mixture of 
glucopyranose polymers mixed in a non-aqueous 
alcoholic system in which thé alcohol fs selected 
from thé group consisting of 2-ethoxy ethanol; 
75 thé propyl alcohols, thé butyl alcohols; and thé 
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amyl alcohols, and in which .the alcohol mixes 
with water fo form. an azeotrope boiling between 
80 ° C. and 100 ° C. and thus diss01ving the hydrok- 
ide in the said starch dispersioni and heating the 
mixtm'e so as o ]sring- and maintain the tem- 
perature oï the mixture af least as high as the 
boiling point oï the azeotrope and substantially 
in the range oï between 80 ° C. and 100 ° C. 
9. A process of ïorming a carbohydric derva- 
tire which comprises the steps of mixing slowly 
a hydroxide of an alkali metal selected ïrom 
the group consisting oï sodium hydroxide, potas- 
sium hydroxide, cesium hydroxide, rubidium 
hydroxide, and lithium hydroxide with a mix- 
ture oï glucopyranose polymers mixed in a non- 
aqueous alcoholic system and heated fo a tem- 
perature oï about 55 ° C. in which the alcohol is 
selected ïrom the group consisting of 2-ethoxy 
ethanol, the propyl alcohols, the butyl alcohols 
and the amyl alcohols, and in which the alcohol 
ïorms an azeotrope with water boiling between 
80 ° C and 100 ° C.; thus dissolving the hydroxide 
in said mixture; and applying heat so that the 
temperature oï the mixture attains to and is 
maintained af a point af least as high as the 
boiling point oï the azeotrope and substantially 
in the range of between 80 ° C. and 100 ° C. 
10. A process of ïorming a starchate, which 
comprises the steps oï dispersing starch in a 
non-aqueous alcoholic system; heating said mix- 
ture; dissolving slowly an alkali metal hydroxide 
selected from the group consisting of sodium 
hydroxide, potassium hydroxide, cesium hydrox- 
ide, rubidium hydroxide and lithium hydroxide 
in which the alcohol oï the alcoholic system is 
selected ïrom the group consisting of 2-ethoxy 
ethanol, the propyl alcohols, the butyl alcohols, 
and the amyl alcohols, and in which said alcohol 
ïorms an azeotrope boiling between 80 ° C. and 
100 ° C. with water ïormed by the reaction; and 
applying heat so that the temperature of the 
mixture is maintained at least as high as the 
bofling point oï the azeotrope and substantially 
in the range oï between about 80 ° C. and 100 ° C., 
so as to accomplish a reaction between the hy- 
droxide with the starch and fo evaporate simul- 
taneously the water formed by the reaction as 
an azeotrope with the alcohol. 
11. A process oï ïorming a starchate, which 
comprises the steps oï dispersing starch in 
butanol; heating fo a temperature oï less than 
60 ° C.; dissolving sodium hydroxide in the mix- 
ture; and applying heat so that the temperature 
oï the mixture is maintained substantially, in 
the range oï between about 80 ° C. and 100 ° C., 
so as fo accomplish the reaction between the 
hydroxide with the starch and fo evaporate 
simultaneously the water ïormed by the reaction 
as an azeotrope with the alcohol. 
12. In the process oï forming a carbohydric 
derivative by the reaction oï glucopyranose 
polymers with an alkali hydroxide in a non- 
aqueous alcoholic system where the hydroxide 
reacts with the carbohydric material fo ïorm 
water, where the alcohol in iaid system is selected 
ïrom a group consisting of 2-ethoxy ethanol, 
the propyl alcohols, the butyl alcohols, and the 
amyl alcohols and boils af a temperattu'e above 
the reaction temperature of the glucopyranose 
polymers with the hydroxide, where said alcohol 
ïorms an azeotrope with water ïormed by the 
reaction and where said azeotrope boils at a 
point intermediate the reaction temperature and 
the boiling point oï the alcohol; the steps which 
comprise mixing glucopyranose polymers in said 
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system; heating; dissolving an alkali .hydroxide 
selected from the group consiSting 0f.sodium: 
hydroxide, potassium, hydroxide, .cesium: hydrex, 
ide; rubidium hydroxide and lithium hydroxide ' 
5 in said system .to form a solutiQn .of said.alkali: 
hydroxide; and maintaining the temperature'of.- 
çhe mixture atk point af. least .as high-as the . 
reaction temperature of about. 80 C/.so as,fo. 
form the carbohydric derivative and.water..anoE: 
10 af least as high as the boiling point of the aze- 
trope-but below the b0iling point of the solvent 
and below 100°-C, : : : 
13. In a process of srming a carbohydric 
derivative by the reaction of glucopyranose 
15 polymers in a non-aqueous alcoholic solution of 
an alkali hydroxide, where the hydroxide reacts 
with the glucopyranose polymers fo form the 
derivative and water, where the solvent for the 
hydroxide is a non-aqueous alcoholic system of 
20 which the alcohol bofls at a temperature above 
the reaction temperature of the glucopyranose 
polymers with the hydroxide, and forms an 
azeotrope with the water formed by the reaction, 
and where the azeotrope bofls af a point inter- 
25 mediate the reaction temperature and the boiling 
point of the solvent; the steps which comprise 
mixing glucopyranoæe polymers in a non-aqueous 
alcoholic system having an alcohol selected from 
the group consisting of 2-ethoxy ethanol, the 
30 propyl alcohols, the butyl alcohols, and the amyl 
alcohols; dissolving an alkali metal hydroxide.- 
slowly in said mixture; applying heat to react 
the hydroxide with the carbo.hydric material fo 
form the derivative and water; and applying 
35 heat so as to maintain the temperature of the 
mixture at a point above the reaction tempera- 
ture of about 80 ° C. and af least as high as the 
boiling point of the azeotropic mixture, but below 
the bofling point of the solvent and belo.w 100 ° C. 
40 14. In a process of forming a carbohydric 
derivative by the reaction of glucopyranose 
polymer with an alkali, hydroxide in a non- 
aqueous alcoholic system where the hydroxide 
reacts with the carbohydrate material fo form 
water, where the alcohol in said system is selected 
45 from the group, consisting of 2-ethoxy ethanol, 
the propyl alcohols, the butyl alcohols, and the 
amyl alcohols and boils at a temperature above 
the reaction temperatm'e of the glucopyranose 
polymer with the hydroxide, where a portion of 
50 said alcoholic system mixes with water formed 
by the reaction fo form an azeotrope and where 
said azeotrope bofls af a point intermediate the 
reaction temperature and the boiling point of 
the alcohol; the steps which comprise mixing 
55 glucopyranose polymer with an alcohol selected 
from the group consisting of 2-ethoy ethanol, 
the propyl alcohols, the butyl lcohols, and the 
amyl alcohols fo form a mixture, bringing said 
mixture fo a temperature of about 55 ° C. to 60 ° C., 
60 dissolving an alkali metal hydroxide slowly in 
said mixture fo provide a mixture of polymer 
and a solution of the alkali metal hydroxide; 
and maintaining the temperature of the mix- 
tm'e af a point at least as high as the reaction 
65 temperature of about 80 ° C. so as to form the 
carbohydric deri.vative and water and af least 
as high as the boiling point of the azeotrope but 
below the boiling point of the solvent and below 
100 ° C. 
0 15. A process of ïorming a carbohydric deriva- 
tire which comprises the steps of treating gluco- 
pyranose polymer with a solution of an alkali 
metal hydroxide in a non-aqueous alcoholic 
system in which the alcohol ii ielected ïrom the 
75 group consisting of 2-ethoxy ethanol, the propyl 
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alcohols, the butyl alcohols, and tle amyl alco- 
hols, and in which the alcohol forms an azeo- 
trope with water boiling between 60 ° C. and 
100 ° C. such treatment being ata temperature 
above the bofling point of the azeotrope and sub- 5 
stantially in the range of between 60 ° C. and 
10{) ° C.; and separating the alcohol of the azeo- 
trope from the water thereof and returning the 
separated alcohol te the mixture. 
10 
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